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Abs t rac t 
59 217 insects were collected by emergence traps in an ungrazed semi-natural grassland 
from 1976 to 1979 in the Kiskunság National Park ( "KNP" , Hungary). Qualitative and quanti-
tative relations of the material collected are discussed on order level. Summing up the four year 
results p. c. distribution of the fauna is as follows: Hymenoptera 23.9%; Homoptera 16.6%; 
Diptera 10.5%; Acari 7.7% and Coleoptera 5.3%. In average 6795 individuals per sq. m. were 
collected during whole season with A maximum of 11 875 ind. per m ! . The distribution, weather 
hazards, dependent fluctuation as well as the importance of constant and changing traps were 
also examined. In unfavourable dry periods the majority of animals could leave the area. Owing 
to good environmental conditions individuals having immigrated from surrounding pastures 
also survived. 39% of the individuals examined developed in deeper wind furrows. Diplopoda. 
Thysanoptera, Lepidoptera and Araneida groups prefer wind furrows while Orthoptera, 
Homoptera. Hymenoptera and Acari were mostly collected on sand dunes. This preference 
depends on the season, as well. The following seasonal maxima of the important orders were 
established: Orthoptera: early summer; Cicadinea: early and late summer; Lepidoptera: May-
June and August-September; Heteroptera: July. 
Introduct ion 
O n e of the m o s t character is t ical na tu r a l conse rvancy a reas of K i s k u n s á g N a t i o n a l 
P a r k ( K N P ) is the semi -na tu ra l g rass land in the n e i g h b o u r h o o d of K e c s k e m é t , 
Jakabszá l lás and Bugac. Th i s g razed grass land covers a b o u t 2000 ha a n d a smal ler 
p lo t was isolated fo r ecological inves t iga t ions a t the eas tern edge of it. 
T h e a rea consis ts of s a n d d u n e s a n d wind f u r r o w s tha t a re somet imes 2 m deep 
(Fig. 1 and 2) having different microcl imat ica l cond i t ions a n d p lan t commun i t i e s 
(KÖRMÖCZI, BODROGKÖZY and HORVÁTH, 1981). Sand d u n e s a re covered by Fes tu-
ce tum vag ina tae danub ia l e n o r m a l e , Potentillo-Festucetum pseudovinae danubiale 
euphorbietosuin seguerianae a n d its Bromus tectorum facies. In wind f u r r o w s (Fig. 2) 
Lolio-Potentilletum anserinae c an be found w i t h Festuca pseudovina facies ( B O D R O G -
KÖZY a n d F A R K A S , 1 9 8 1 ) . 
W e s u p p o s e t ha t t h e mos t i m p o r t a n t f ac to r fo r the knowledge of basic f a u n a is 
to invest igate t h e an ima l s hav ing deve loped a n d act ive in the s a m e area a l t h o u g h 
there a r e a lot of faunis t ic e l ements t ha t i m m i g r a t e f r o m a na tu r a l l andscape wi th 
sand d u n e s belonging t o K N P as well, f r o m a forest a t the edge of sampl ing a r e a or 
pe rhaps f r o m agr icul tura l lands . Th i s p a p e r is a qual i ta t ive a n d quant i ta t ive e l abo ra -
tion of the mater ia l collected fo r f o u r years a n d con ta in ing an imals hav ing developed 
in t h e investigation a rea . F u r t h e r e l abo ra t i ons a n d eva lua t ions a re d u e in the fu tu r e . 
Fig. 1. Ten emergence traps in the natural conservancy area of Kiskunság National Park 
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Fig. 2. Emergence traps on the light-coloured sand dunes and in the darker wind furrows. 
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T h e r e a r e several w o r k s on the f a u n a of typical Bugac a r e a (FRIDVALSZKY, 1892; 
B Í R Ó , 1 8 9 6 ; M Ó C Z Á R , 1 9 3 8 ; 1 9 4 2 ; 1 9 4 3 ; G O Z M Á N Y , 1 9 5 4 ; S Z E L É N Y I , 1 9 5 7 ; N A G Y , 
1 9 5 8 ; K I S - Ú J H E L Y Í , 1 9 6 5 ; T Ó T H , 1 9 6 7 ; S Z E L É N Y I - N A G Y - S Á R I N G E R . 1 9 7 4 ; P A P P , 
1975; VOJNITS, 1976). N o o t h e r w o r k has been m a d e in H u n g a r y with the m e t h o d s 
used in this w o r k wi th an except ion of MÓCZÁR and BÍRÓ (1980). 
Methods 
Emergence Irap was introduced by SOUTHWOOD (1971) and observed in 1955 in Central 
High Alps: Obergurg area. It is the most useful to collect insects developing in the soil and in 
the plant layer. Janetschek and coworkers (1977) used these traps to observe the fauna of meadows 
at different heights. The basic area of this trap is 50 by 50 cm. The collection space is isolated by 
black tulle on an iron frame. Traps were dig some centimeters into the soil. In the fourth year 
bronze nets were also used and no modifications were observed in the collected material. Col-
lecting vessels were in 60 cm height (Fig. 1, 2) and in the centre of the soil covered by emergence 
trap a Barber trap was placed. 50% ethylene glycol was used in both types of traps and were 
emptied in every month. Ten traps were used in every year from 28th April to 21st October 
in 1976, from 31st March to 3rd November in 1977, from 15th March to 16th November in 
1978 and from 15th March to 5th November in 1979, so altogether 580 samples were collected. 
Five traps were used permanently in the same place and five were transplanted in every month 
within an area of 25 m2. Traps were put in the deeper parts of the area with dense vegetation 
cover, too (Fig. 2). We used these two types of traps because the number of animals developing 
tn unit area could be estimated on the basis of the material of permanent traps and changing 
iraps collected the animals occuring in the trapped area. Differences between these two types 
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Fig. 3. Annual fluctuations in average number of important taxonomic groups. 
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were caused by the different life span of animals (depending on the role of predators, traps etc.) 
and the influence of surrounding areas (migration). Otherwise the effeciency of captures cannot 
be 100% because populations of certain species can avoide to get into the collecting solution 
(e.g. species with reduced locomotion activity). 
P. Ktszti and F. ACSAI helped in handling traps, collected materials were preserved and 
h a n d l e d b y A N N A FAZEKAS, a n d D r . GABRIELLA SZÓNYI-DOMOKI h e l p e d i n e v a l u a t i n g t h e c o l -
lection data. Authors are grateful for their valuable help. 
Taxonomical distribution of material collected 
T h e to ta l n u m b e r of spec imens collected in the 290 s a m p l e du r ing f o u r years 
was 59 257 (Tab le I). G r o u p s tha t have less t h a n 100 spec imens were no t eva lue t ed 
in the Tab l e I. T h e pe rcen tage d a t a o f t h e t a x o n o m i c g r o u p s in the T a b l e c o r r e s p o n d 
t o the to ta l n u m b e r of spec imens col lected d u r i n g the whole f o u r year pe r iod in t h e 
c o n s t a n t and c h a n g i n g t raps . T h e p.c. g r o u p d i s t r ibu t ion o f the total co l lec ted 
mater ia l can be seen in t h e last c o l u m n . T h e m o s t n u m e r o u s g r o u p s a r e : H y m e n o p -
t e r a : 14 981 specimens , 25.3% (mainly a n t s ) ; C o l l e m b o l a : 14 142 spec imens , 23 .88% 
a n d H o m o p t e r a : 9814 spec imens , 16.58% (mainly Aphids ) . T h e m a x i m u m n u m b e r 
o f a n t s is due t o immigra t ion in to the t r apped a r e a s . T h e high n u m b e r o f C o l l e m b o l a 
Table I. Annual distribution of mean number in collected material. 
1976 1977 1978 
c V c V c V 
N % N % N % N % N % N % 
Di 1 0.98 _ _ 15 14.71 13 12.75 26 25.49 35 34.31 
Co 2898 20.49 1631 11.53 2706 19.13 2789 19.72 1251 8.85 1208 8.54 
O 64 5.94 105 9.75 219 20.33 168 15.6 32 2.97 58 5.39 
Th 3 2.0 11 7.33 37 24.67 15 10.0 28 18.67 38 25.33 
Het 43 10.14 71 16.75 81 19.1 51 12.03 79 18.63 38 8.96 
Horn 854 8.7 269 2.74 4359 44.4 681 6.94 1746 17.78 487 4.96 
Col 206 6.59 529 16.92 670 21.43 537 17.17 340 10.87 364 11.64 
Lep 29 5.46 40 7.53 91 17.14 86 16.19 56 10.55 62 11.68 
Dipt 168 2.69 198 3.17 1254 20.09 1182 18.94 1175 18.82 1169 18.73 
Hym 2225 14.85 1152 7.69 2003 13.37 1675 11.18 1150 7.68 1635 10.91 
exc. Form 153 5.49 213 7.64 499 17.91 490 17.59 378 13.57 468 16.80 
Aran 79 6.78 111 9.53 174 14.93 193 16.57 130 11.16 137 11.76 
Acari 460 10.04 418 9.13 1403 30.63 757 16.52 712 15.54 578 12.62 
Gast 2 2.04 — — 1 1.02 4 4.08 19 19.4 61 62.24 
Isop — — 3 5.88 21 41.18 1 1.96 21 41.18 1 1.96 
Chil — — — — — — 1 16.67 4 66.66 — — 
Blat 8 11.59 4 5.8 5 7.25 13 18.84 23 33.33 11 15.94 
Mant — — 1 33.33 — — — — — — 1 33.33 
Plec — — 2 100.0 
Derm 1 100.0 
Psoc — — 1 50.0 1 50.0 — — — — 
Neur — — 3 42.85 — — — — 1 14.29 2 28.57 
Trich — — 1 100.0 — — — — — 
Inv 225 8.68 151 5.83 1581 61.0 335 12.92 12 0.46 17 0.66 
Others 9 20.0 6 13.34 14 31.11 14 31.11 — — 2 4.44 
Total 7275 60.72 4706 39.27 14 635 63.21 8516 36.78 6805 51.21 5904 48.87 
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1979 1976 -79 1976-79 
c V c v c + v 
N % N % 2TN % I N % r N 1% 
Di 3 2.94 9 8.82 45 44.12 57 55.88 102 0.17 
Co 296 2.1 1363 9.64 7151 50.57 6991 49.43 14142 23.88 
O 249 23.12 182 16.9 564 52.37 513 47.63 1077 1.82 
Th 8 5.33 10 6.67 76 50.67 74 49.33 150 0.25 
Het 25 5.9 36 8.49 228 53.77 196 46.23 424 0.72 
Horn 697 7.1 725 7.38 7656 77.98 2162 22.02 9818 16.58 
Col 183 5.85 289 9.53 1399 44.74 1728 55.26 3127 5.28 
Lep 55 10.36 112 21.09 231 43.5 300 56.5 531 0.90 
Dipt 437 7.00 659 10.56 3034 48.61 3208 51.39 6242 10.54 
Hym 2570 17.16 2571 17.16 7948 53.05 7033 46.95 14981 25.3 
exc. Form 220 7.89 364 13.07 1250 44.88 1535 55.11 2785 4.7 
Aran 148 12.7 193 16.57 531 45.58 634 54.42 1165 1.97 
Acari 138 3 01 115 2.51 2713 59.22 1868 40.78 4581 7.73 
Gast 1 1.02 10 10.2 23 23.47 75 76.53 98 0.17 
Isop — 4 7.84 42 82.35 9 17.65 51 0.09 
Chil — — 1 16.67 4 66.66 2 33.34 6 0.01 
Blat — — 5 7.25 36 52.17 33 47.83 69 0.11 
Mant 1 33.33 — 1 33.33 2 66.67 3 0.005 
Plec 2 100.0 2 0.003 
Derm — — 1 100.0 — — 1 0.001 
Psoc — — 1 50.0 1 50.0 2 0.003 
Neur 1 14.29 — — 2 28.57 5 71.43 7 0.012 
Trich — — — — — — 1 100.0 1 0.001 
Inv 89 3.43 182 7.02 1907 73.57 685 26.43 2592 4.38 
Others — — — — 23 51.11 22 48.89 45 0.075 
Total 4901 43.08 6475 56.92 33 616 56.76 25 601 43.23 59 217 100 
Table 2. Total annual number (N) and monthly average (x) of important taxonomic groups. 
Group 
1976 1977 1978 1979 
N X N X N X N X 
Gastropoda 2 0.33 5 0.71 80 10.0 11 1.375 
Diplopoda 1 0.17 28 4.0 61 7.625 12 1.5 
Collembola 4529 754.83 5495 785.0 2459 307.375 1659 207.375 
Orthoptera 169 28.17 387 55.28 90 11.25 431 53.875 
Thysanoptera 14 2.33 52 7.42 66 8.25 18 2.25 
Heteroptera 114 19.0 132 18.86 117 14.625 61 7.625 
Homoptera 1123 187.17 5040 720.0 2233 279.125 1422 177.75 
Coleóptera 735 122.5 1207 172.43 704 88.0 481 60.125 
Lepidoptera 69 11.5 177 25.28 118 14.75 167 20.875 
Díptera 366 61.0 2436 348.0 2344 293.0 1096 137.0 
Hymenoptera 3377 562.83 3678 525.43 2785 348.125 5141 642.625 
(exc Form.) 366 61.0 989 141.28 846 105.75 584 73.0 
Araneidea 190 31.67 367 52.43 267 33.375 341 42.625 
Acari 878 146.33 2160 308.57 1290 161.25 253 31.625 
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is r easonab le , their n u m b e r was m o r e than ten t imes h igher in sodic a r ea s (MÓCZÁR 
a n d BÍRÓ, 1980). 10.54 p.c. o f the basic f a u n a is Dip te ra (6942 indiv iduals ) 7 .73% 
(4581 spec imens) a r e Acar i a n d 5.28% (3127 spec imens) a r e C o l e o p t e r a . T h e n u m b e r 
of Aca r i is uncer ta in for technical reasons. W i t h the except ion o f A r a n e i d e a (1165 
spec imens . 1.97%) and O r t h o p t e r a (1077, 1.82%) the o ther g r o u p s r ep resen t less 
t h a n 1%. 
Since the invest igat ion per iods were d i f ferent for a m o r e exact c o m p a r i s o n the 
a n n u a l ave rage o f main g r o u p s is d e m o n s t r a t e d , as well in Tab l e II a n d Fig . 3 . 
Relations between climate and collected mater ia l 
T h e fol lowing 8 g r o u p s had the highest ave rage n u m b e r o f ind iv idua ls in 1977: 
C o l l e m b o l a , O r t h o p t e r a , H o m o p t e r a , C o l e o p t e r a , Lep idop te ra , D i p t e r a , A r a n e i d e a 
a n d Acar i . T h e mean t e m p e r a t u r e of the s ea son was the highest in t ha t year d u r i n g 
the invest igat ion pe r iod , 14.71 °C. T h e prec ip i ta t ion was 258 m m a n d it was very 
low c o m p a r i n g wi th the average (343 m m ) . T h e r e were semiar id c o n d i t i o n s in Ju ly 
(F ig . 4) and there was a sho r t age o f prec ip i ta t ion a lso in spr ing and a u t u m n . T h i s 
c l imate is a d v a n t a g e o u s fo r the deve )ment of a b o v e men t ioned g roups . 
monthly average 
average of many 
years 
Fig. 4. Monthly average temperature and precipitation in the investigation period. 
Five g r o u p s had the highest average in 1978: G a s t r o p o d a , T h y s a n o p t e r a , 
I so p o d a and Blat to idea (Tab le I). In tha t year t h e mean t e m p e r a t u r e w a s 14.08 ° C , 
so fell be tween 1977 and 1979 average but the prec ip i ta t ion was unusua l ly high in 
sp r ing and s u m m e r , it reached 491 m m in the g rowing season tha t is 100 m m higher 
t h a n the m a n y year average . Since the highest precipi ta t ion was in July and A u g u s t 
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it was especially advantageous for the vegetat ion. This is the reason of the high 
a m o u n t of hygrophile animals . 
Only Heteroptera had a max imum in 1976. Precipitation was 276 m m , 22 m m 
less than the average of many years and especially May and Augus t were poor in 
precipitat ion. Average tempera ture was relatively low. 
Hymenopte ra was the only order having max imum in 1979. Average t empera tu re 
of growing season was a little lower t han in o ther years, 13.85 °C. Precipitat ion 
was 57 m m less than the average but it concentra ted to the summer period. T h e 
water shor tage in spring caused a two week delay in the development of the vegetation. 
N o t considering an t s because of their special way of life, the number of collected 
individuals belonging to o ther Hymenop te ra groups (mainly Terebrantes) was 
2785 and it means maximum in the relation of the four years. 
Upper and lower traps 
O n the basis of four year da ta D i p l o p o d a , Col lembola , Or thop te ra and Acari 
were in greater propor t ion in Barber t raps while the percentage ratio of Thysanopte ra , 
Homop te ra , Coleoptera , Lepidoptera and Diptera was higher in the upper t raps. 
The quant i ty of Araneidea was a lmost the same in both types of traps (50.21 and 
49.79% respectively) (Table 3.). 
T h e details a re not so unambigous . In the constant traps 51.22% was collected 
by the lower and only 48.78% by the upper traps. In the changing t raps 48.58% 
was collected by the lower and 51.42% in the upper traps. T h e major i ty of H y m e n o p -
tera were in the lower traps because of the high propor t ion of ants . Major i ty of 
Heteroptera species was expected in the upper traps but their 57.08 percentage 
was represented in the lower t raps and only 42.92% was collected in the upper traps 
so they were active mostly on the surface of soil and not on the vegetation. 
There a re some cont radic tory cases in the annua l data , e.g. in 1977 only 36% 
of Dip lopoda was collected in the lower a n d 64% in the upper traps. In 1976 and 1978 
only 37-42% of the Homopte ra was in the upper, 63-58% in the lower t rap . It is 
obvious both in the global 4-year result and in the results of the upper and the lower 
traps respectively. T h e smaller a m o u n t appeared in the constant lower (41%), and 
in the changingupper t raps (48%). The bigger a m o u n t of the Homopte ra appeared 
in the cons tan tupper (58%), and in the changing-lower traps (52%). It is obvious that 
the an imals got into the t raps set oppos i te to their living places when trying to escape. 
The contradic tory phenomena ment ioned above a re the consequences of the fact 
that the number of species of the listed t axonomic categories are too big, the popula-
tions belong to different types of way of living. Only the accurate examinat ion of 
these and the clarification to the species will lead to satisfactory results. 
The constant and the changing traps 
If we examine the last line of Tab le I where we summed the hived animals 
regardless to their p roper t axonomic place, it will be clear that both in the global 
results of the 4 years (56.76%) and in the years 1976, 1977, 1978 (60.72%, 63.21%, 
51.21%) the bigger a m o u n t was collected in the constant t rap, while in 1979 the 
situation was jus t the oppos i te : only 43.08% of the animals got to the cons tan t t rap, 
the others (56.92%) got to the changing one . 
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Table 3. P. c. distribution between upper and lower traps. 
Group 1976 1977 1978 1979 1976-79 ¿T 













































































































































A s regards ihe global n u m b e r of spec imens there were m o r e ent i t ies of 7 t axo -
n o m i c ca tegor ies in the cons t an t t raps , than in the chang ing ones . T h e s e a r e : t h e 
C o l e ó p t e r a . O r t h o p t e r a , T h y s a n o p t e r a , He te rop te ra , H o m o p t e r a , H y m e n o p t e r a , a n d 
Acar i . In the chang ing t raps the fol lowing 5 ca tegor ies were represen ted in b igger 
n u m b e r : D i p l o p o d a , C o l e ó p t e r a , Lep idop te ra , D ip te ra , and A r a n e i d a . Besides the 
d i f ferences of the percen tages of the s ame g r o u p s be tween the c o n s t a n t a n d the 
c h a n g i n g t raps a r e no t t o o s ignif icant , fo r e x a m p l e : C o l l e m b o l a , T h y s a n o p t e r a , 
D ip t e r a ( C : V ) 2 % ; O r t h o p t e r a 4 % ; H y m e n o p t e r a 7 % ; He t e rop t e r a a n d A r a n e i d a 
8 % ; C o l e o p t e r a 10%; D i p l o p o d a 12%; Lep idop te ra 13%; Acar i 18%. It seems t h a t 
a cco rd ing t o the 4-year g lobal d a t a the s epa ra t i on has n o signif icance. O n l y t h e 
H o m o p t e r a ' s presence is s igni f icant : there were 56% m o r e in the c o n s t a n t t r a p s t h a n 
in t h e chang ing ones (77.98:22.2%). T h e possibly reason of this m u s t be t h e q u i c k 
increase in the n u m b e r of the aph ids . In the c o n s t a n t t r a p a s a sealed space — d u r i n g 
several m o n t h s — their n u m b e r can quickly g r o w in sp i te o f the fact t ha t t hose 
which h a d go t t o the des t roy ing liquid were removed a t the m o n t h l y e m p t y i n g s . 
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but those which remained alive under the net could cont inue to multiplicate. However 
the animals always spread f rom the changing traps a f te r a month . 
If we look a t the annua l da ta , the differences a re greater, there a re even cont ra-
dictory results. Where the 4-year global number was bigger in the cons tan t t rap, 
generally the changing t rap caught more animals in two years. This fact may explain 
the relatively smal l differences of the 4-year results mentioned above by it. Fo r 
example the He te rop te r a : 
1977=cons t . 61 .36%: chang. 38.63% 1976 = c h a n g . 62.28%: const . 37.71% 
1978=cons t . 67.52%: chang. 32.47% 1979 = chang. 59.01%: const . 40.98%. 
Relations of abundancv 
The data reduced to specimen/m 2 are in Table IV. If we add up the number of 
entities caught by the cons tan t t raps, we get how many animals develop minimally 
f rom the g roup in quest ion on a given area (1 m2). So the annua l s u m m a r y is impor-
tant here. In the case of the changing t rap, when it is put to a new place, the results 
can be decisively different because of the animals having already been there, and 
because of the eggs laid meanwhile. Besides, we must not ignore the free im- and 
outmigrat ion before the translocation and the intense predat ion. If for example the 
migration is ra ther insignificant, the predat ion will be the main reason for the dif-
ferences. If the immigrat ion is intense o r more generations a re developing because 
of fur ther egg laying, the number of individuals will be greater in the changing than 
in the cons tan t t rap . If the outmigra t ion is more intense, the number of individuals 
will be greater in the cons tan t t r ap than in the changing one. The data of the changing 
traps can be closer to real condi t ions , i.e. the reflect the a m o u n t of the popula t ions 
that can be found and can survive on the area . 
Accord ing to the constant separators a 4-year average of entities developing per 
m2 are 6795 individuals. This a m o u n t varies year by year, the max imum, 11 875 
was in the dry year of 1977 (Table IV). T h e M a y peak of the Collembola (918 p /m 2 ) 
and the high n u m b e r of entities of the Homopte ra in June-Ju ly (930 and 1266 p /m 2 ) 
contr ibutes to this large number . T h e a m o u n t of the Hymenopte ra (1602), the Acari 
(1122) and the Diptera is a lso significant. T h e 1976 da tum (5842 p/m2) approaches the 
average, most while the number of animals per area has decreased since 1978 (5499 
and 3963) specimens. This decrease is caused by the strong decrease of the Col lembola 
( f rom 1001 to 237), the H o m o p t e r a ( f rom 1397 to 558), the Diptera ( f rom 940 to 349) 
and the Acar i ( f rom 570 to 110). T h e a m o u n t of the Hymenoptera ( f rom 920 to 
2056) and the Or thop te ra ( f rom 26 to 199) however increased. The major i ty of the 
an imals grow till Augus t . 
F r o m the connect ion between the cons tan t and the changing t raps we can draw 
a conclusion how the condi t ions of the areas in each year p romoted the survival of 
the animals , when the mortal i ty and migrat ion were higher and how each g r o u p was 
influenced by them. The greatest difference between the traps was in 1977: under the 
changing t raps we could find only half of the number found under the cons tan t ones. 
In spite of the fact that the number of growing animals was the highest here, most 
of them possibly left the ares because of the d raughty weather . 
It is obvious in the case of the H o m o p t e r a . In 1978 however the difference was 
very small , the p ropor t ion even shifted in favour of the changing t raps in special 
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cases, because of favourab le rainy weather . So n o t only the survival of g rowing 
insects is for sure , but also the entities arr iving f r o m the sur rounding pas tures can 
find the condi t ions necessary to their existence. 
Distribution according to space levels 
The examined area can be distr ibuted into two levels: the sand d u n e with 
higher, dryer microcl imate and the lower, wet windfu r row. T h e fauna of the space 
levels, the n u m b e r of growing entities on a unit a rea are possibly different because of 
different na tura l condi t ions , vegetation cover and phytocenosis . A l t h o u g h we 
d idn ' t get to analysis according to species, it seems practical to ment ion the differences 
found in the case of each g roup (Table V). Since the traps have been set up on bo th 
levels only f r o m 1977, the da t a of 1976 a re hot shown in this Table. 
Examining the global da ta of constant t r aps it can be s ta ted tha t 39% of the 
examined A r t h r o p o d a were growing in the windfur row, as regards the average of 
3 years. I t is different in each g r o u p of course. For example the Co l l embola , the 
Heteroptera the Coleoptera and the Diptera a re approximately dis t r ibuted equally 
between the two levels. The D ip lopoda , the Thysanop te ra , the Lepidoptera and the 
Araneidea prefer the wind- fu r row, while the Or thop te ra , the H o m o p t e r a , the H y m e n o -
ptera and the Acar i orders prefer the sand dunes . T h e meteorological fac tors can 
change the exact numerical ratios, what can be illustrated by the da t a of the rainy 1978. 
The data coming f rom the changing t raps show different p ropor t ions . T h e 
p ropor t ion of the individuals of the Hymenop te ra a n d the Acar i moving in the wind-
fu r rows increased, it did not change in the case of the D ip lopoda , O r t h o p t e r a , H o m o -
p te ra , Coleopte ra , Dip te ra and Arane ida ; and decreased in the cases of the Col lem-
bola , Thysanop te ra , Hete rop te ra , and Lepidoptera orders. O n an annua l average 
Hymenop te ra and Acar ida growing in the sand dunes willingly make use of wind-
furrows, while the Col lembola , Thysanopte ra , Heteroptera and Lepidoptera g rowing 
in wind-fur rows prefer sand dunes. I t does no t mean however tha t the o the r p o p u l a -
t ions remain in their place of development dur ing the whole year, because they can 
also react seasonally to the changes of condi t ions with migra t ion, and significant 
deviation f rom the average can be observed in bo th directions. 
T h e Arane ida which generally prefer the wind- fu r row, prefer the sand d u n e in 
spr ing and at the beginning of summer , while in the end of s u m m e r the p r o p o r t i o n 
shifts in favour of the wind- fur row. The Acar ida behave similarly. T h e spr ing 
peak of the Or thop te ra propula t ions is in the sand dune, in summer the ma jo r i t y 
prefer the wind- fur row, while in au tumn they domina te in the sand d u n a again . 
T h e same type of dynamics can be recognised in the case of the Col lembola . M o r e 
Dip te ra appea r in the windfu r row in spring, in summer the difference is ba lanced , 
while in the a u t u m n of 1979 there were more of t hem in the sand dunes. T h e d r a u g h t -
resistance and the need of the Heteroptera fo rwarm are shown by the fact t ha t d o u b l e 
peak appea r on bo th levels, but the mid-summer decrease is smaller in the sand 
dune than in the wind- fur row, i.e. the p ropor t ion is shifted in favour of the higher 
space level. 
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The seasonal dynamics of the main groups 
Although the mosaic-complex character of the area could allow to discuss the 
seasonal dynamics according to space levels respectively, we d o n ' t aim to cons ider 
it in the present paper, as above we have ment ioned the significance of the space 
levels in the development of the groups, and we saw the difference in the a m o u n t 
of insects growing by unit areas . O n the o ther hand in connect ion with the g r o u p 
approach we can suppose that a l though the levels harshly differ as regards the n u m b e r 
of an imals growing there, probably these an imals d o not spend all their life on the 
same level, i.e they can make use of either the sand dune o r the wind- fur row. This 
explains our interaction to examine the area as a whole. 
A m o n g the phytophages the Or thop te ra a re salient as regards their significance. 
It is the first herb ivorous g roup because of the biomass, if not because of its n u m b e r 
of entities (Table IV). (GALLE et al.. 1981). Its seasonal dynamics shows a high peak , 
which is always in early summer in each of the 4 years (Fig. 5). It is because of the 
larvae growing mainly then. They proliferate mainly in rainless, dry years ; the densi ty 
can be 2 - 3 times higher than that of the rainy years ' da ta . Af te r the M a y - J u n e peak 
their number decreases rapidly. 
A m o n g the phytophages the Homopte ra order has the biggest n u m b e r of 
entities. Its seasonal dynamics is not so definite as the Or thop te ra ' s , because this 
order is ra ther homogeneous . Al though the s teady and numerous presence of the 
aph ids is not characterist ic for the area , they cause the high number of specimens 
under the cons tan t t raps. It is clear, that a l though aphids can grow in the a rea , their 
major i ty leaves this living place (Fig. 6). The da t a of the changing t raps c o n t a i n 
mainly the members of the Cicadina suborder . In every year a two-peaked curve can 
ON T H E F A U N A O F T H E S A N D Y SOIL G R A S S L A N D A T B U G AC 1 3 9 
Fig. 6. Seasonal dynamics of Homopiera. 
Lepidoptera 
Fig. 7. Seasonal dynamics of Lepidoptera. 
be o b s e r v e d . T h e first , general ly the h igher peak fal ls on the la te sp r ing , early 
s u m m e r pe r i od , and t h e second o n e fal ls on la te s u m m e r . 
W e can a l so find a r a the r def ini te d y n a m i s m in the case o f the Lep idop te ra in 
the examined years . I ts peak o f flight is in M a y - J u n e and A u g u s t - S e p t e m b e r (Fig. 7). 
T h e dens i ty of ind iv idua ls was a lmos t the s a m e du r ing the 3 years . 
Homoptera 
140 L. MOCZAR AND GY. GYORFFY 
T h e Hete rop te ra ' s densi ty is similar (Fig. 8). The aphids are act ive mainly 
in s u m m e r . 
Neither the n u m b e r of the Heteroptera nor that of the Thysanop te ra is so high 
that definite t rends could be separated (Fig 9). 
Thysanoptera 
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Fig. 11. Seasonal dynamics of Diptera. 
T h e a m o u n t of the C o l e o p t e r a w a s m o r e signif icant in the first t w o years , b u t t h e 
dens i ty in 1978-1979 decreased t o half o f t h e or ig inal a m o u n t (Fig. 10). T h e m o s t 
poss ib le reason f o r this is t h a t a f t e r graz ing the Scarabae idae species g radua l ly 
d i sappea r s f r o m the a rea . T h a t ' s w h y the p rev ious definite p e a k o f the n u m b e r o f 
ind iv idua ls became indist inct o r sh i f t ed t o s u m m e r (1978) o r c h a n g e d in to a cu rve 
wi th t w o p e a k s (1979). 
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T h e Dip te ra order — the number of species of which is rather high-is represented 
by very heterogeneous popula t ions as regards nutrit ion biology. Th is might cause 
the g roup ' s different behaviour considering seasonal dynamics (Fig. 11). Its n u m b e r 
of individuals generally reaches the peak in summer (June-July) , bu t in 1972 there 
was a second peak in late a u t u m n . The reason for the low density in 1976 might be 
the fact that the area freed f rom graze had not reached the appeal of the next years, 
more characteristical phytocenosis that ensured the mobile Diptera popu la t i ons of the 
su r round ing areas. 
On the o ther hand the more favourable possibilities of deve lopment that appea red 
in 1976 have made their effect felt only f rom the next years. It seems that the boom 
of the star t develops towards a s ta te of balance, and in 1979 it reaches the d o u b l e 
of the density of the first year. T h e accura te examinat ion of all these is cer ta inly 
possible only af ter the classification to the species and the evaluat ion of popu la t ions 
respectively. 
T h e seasonal dynamics of the H y m e n o p t e r a is determined by the Formico idea 
(Fig. 12). I ts peak is in June -Augus t . T h e other Hymenop te ra — which a re the 
0 .1-0.2 pa r t of the whole — d o not show such great oscillation. Genera l ly there is 
a June and a Sep tember -Oc tober peak in the number of individuals, but the re was 
no s u m m e r decline in 1978, because this year had a steady climate, a n d the peak 
lasted f r o m July to September . 
T h e seasonal dynamics of the spiders (Fig. 13) was ra ther var ious du r ing the 
4 years. General ly we found the min imum of density in the warmes t mon ths , if 
fol lowed by d raugh t . BALOGH and LOKSA ( 1 9 4 8 ) a lso found the min imum in A u g u s t 










Fig . 12. S e a s o n a l d y n a m i c s of H y m e n o p t e r a . 
Hymenoptera 
1 
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Araneidea 
Collembola 
Fig. 14. Seasonal dynamics of Collembola. 
FARKAS s ta t ed (1978) t ha t the seasona l d y n a m i c s shows a s a tu ra t ion curve wi th a 
smal l s u m m e r decline. 
T h e fewest o f the decompose r C o l l e m b o l a go t to the t r aps in the w a r m s u m m e r 
m o n t h s (F ig . 14). In 1978 however it reached an Augus t peak because of t h e ra iny 
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Acari 
Fig. 15. Seasonal dynamics of Acari. 
wea the r . It is very difficult to find seasona l t r ends in the behav iou r o f t h e g r o u p 
because it m a y comple te ly differ in t h e case o f each species. 
In the case of the Acar i a def ini te , regular d y n a m i c s c a n n o t be f o u n d (F ig . 15). 
T h e dens i ty o f 1977 — a b o u t 300 p / m 2 — w a s decreas ing rapid ly till 1979, s o t h e 
s ignif icance of the Acar i — at least t h a t of those , which move in t h e vege ta t ion a n d 
on the soil su r f ace — c o n t i n u o u s l y declines. 
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